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DRD4 gene polymorphisms and personality traits
INTRODUCTION
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GRPDLQV7KHVHWUDLWVLVRODWHGLIIHUHQFHVDPRQJSHRSOHZKLFK
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SDPLQHUHFHSWRUVb>@7KHVHGRSDPLQHUHFHSWRUVLQFOXGLQJ'DQG
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QHFWHGZLWKQRYHOW\VHHNLQJb>@ZKLFKLVGHğQHGDVĴH[FLWHPHQW
WRQRYHOVWLPXOLĵ LQ UHODWLRQZLWKGHSHQGHQFHb >@DQGUH-
ODSVHb>@$OVRH[WUDYHUVLRQLVDWUDLWFRQQHFWHGZLWKWKHIXQFWLRQ-
LQJRIWKHGRSDPLQHUJLFV\VWHP$VGXDOUHVHDUFKVKRZVWKHWUDLWV
DUHUHODWHGZLWKJHQHWLFVLQGLIIHUHQWUDQJHVļIURPWRb>
@%RWKQRYHOW\VHHNLQJDQGH[WUDYHUVLRQDUHFRUUHODWHGZLWKUHFHS-
WRURIWKHGRSDPLQHJHQHDRD4DVLQGLFDWHGLQUHVHDUFKRQ
KHDOWK\b>@DQGUHVHDUFKGHSHQGHQWb>@VXEMHFWV+RZHYHURWKHU
UHVHDUFKGRHVQRWVHHPWRFRQğUPWKLVDVVRFLDWLRQb>@
7KHDRD4JHQHHQFRGHVWKHGRSDPLQH'UHFHSWRUDQGLVH[-
SUHVVHGLQWKHFRJQLWLYHDQGHPRWLRQDODUHDVRIWKHOLPELFV\VWHP
DQGLVORFDWHGRQFKURPRVRPHORFXVS$YDULDEOHQXPEHU
RIWDQGHPUHSHWLWLRQV9175ORFDWHGLQWKHUGH[RQLVRQHRIWKH
PRVWIUHTXHQWO\LQYHVWLJDWHGSRO\PRUSKLVPVRIWKHJHQH7RGDWH
DVVRFLDWLRQKDVEHHQGHPRQVWUDWHGIRURIWKHUHSHDWHGES
VHTXHQFHYDULDQWVVKRZLQJLQĠXHQFHRQOHQJWKRIWKHWKLUGLQWUDFHO-
OXODUORRSUHFHSWRU',QWHUHVWLQJO\SRO\PRUSKLFYDULDQWVLQĠXHQFH
WKHH[SUHVVLRQRIWKHVHJHQHVLQDGLIIHUHQWPDQQHUb>@$VJKDULb>@
LQKLVZRUNLQGLFDWHVGLYHUVLğHGVHQVLWLYLW\LQUHODWLRQWRHQGRJHQRXV
GRSDPLQHGHSHQGLQJRQWKHOHQJWKRIWKHYDULDQWFRGLQJIRUWKH
SDUWLFXODUUHFHSWRU'RSDPLQHWUDQVSRUWHUJHQHDAT1ZKLFKLVDQ-
RWKHUNH\HOHPHQWRIWKHGRSDPLQHUJLFV\VWHPLVORFDWHGLQFKURPR-
VRPHS7KHPRVWIUHTXHQWO\LQYHVWLJDWHGYDULDQWLVWKH9175
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E\WKH%LJ)LYHPRGHOQHXURWLFLVPH[WUDYHUVLRQRSHQQHVVFRQVFL-
HQWLRXVQHVVDQGDJUHHDEOHQHVV7KHTXHVWLRQQDLUHFRQVLVWVRI
b VWDWHPHQWV RI VHOIUHSRUWHG FKDUDFWHUZKLFK UHTXLUH WKH
SDUWLFLSDQWWRH[DPLQHRQHĳVDWWLWXGHWRZDUGRQHĳVRZQVHOI7KH
$Q[LHW\,QYHQWRU\67$,TXHVWLRQQDLUHLVXVHGWRH[DPLQHDQ[LHW\
ZKLFKLVXQGHUVWRRGDVFRQGLWLRQDOO\DQGWUDQVLHQWO\FRQGLWLRQHG
FRQGLWLRQRIWKHLQGLYLGXDODQGDQ[LHW\XQGHUVWRRGDVDUHODWLYHO\
FRQVWDQWSHUVRQDOLW\WUDLW7KH67$,TXHVWLRQQDLUHFRQVLVWVRIWZR
TABLE 1.+DUG\:HLQEHUJĳVODZIRUWKHDWKOHWHVVXEMHFWV
+DUG\:HLQEHUJHTXLOLEULXPFDOFXODWRU
LQFOXGLQJDQDO\VLVIRUDVFHUWDLQPHQWELDV
Observed 
([SHFWHG
Test ɖ2
ɖ2 p
'5'([
l/l 
VDOOHOHIUHT 
ODOOHOHIUHT 
 !s/l 
s/s 
TABLE 2.+DUG\:HLQEHUJĳVODZIRUWKHFRQWUROVXEMHFWV
+DUG\:HLQEHUJHTXLOLEULXPFDOFXODWRU
LQFOXGLQJDQDO\VLVIRUDVFHUWDLQPHQWELDV
Observed
([SHFWHG
Test ɖ2
ɖ2 p
'5'([
s/l 
VDOOHOHIUHT 
ODOOHOHIUHT 
 !s/s 
l/l 
TABLE 3.)UHTXHQF\RIJHQRW\SHVDQGDOOHOHVRIWKHDRD4 Ex3JHQHVSRO\PRUSKLVPVLQDWKOHWHVDQGLQFRQWUROV
*URXS
DRD4 Ex3
Genotypes Alleles
s/l
1
s/s
1
l/l
1
s
1
l
1
$WKOHWHV
1 










Control
1 










ɖ
p value




SVWDWLVWLFDOVLJQLğFDQFH ɖ test, N- number of subjects
6LJQLğFDQWEHWZHHQJURXSGLIIHUHQFHVDUHPDUNHGLQEROGSULQW
TABLE 4.67$,DQG1(2)LYH)DFWRU,QYHQWRU\UHVXOWVEHWZHHQKHDOWK\FRQWURODQGDWKOHWHV
67$,1(2)LYH)DFWRU
,QYHQWRU\VWHQVFDOH
Athletes
1 
&RQWURO
1 
t
SYDOXH
&RKHQĳVG
67$,67 ř ř  
67$,& ř ř  
1HXURWLFLVPVFDOH ř ř  
([WUDYHUVLRQVFDOH ř ř  
2SHQQHVVVFDOH ř ř  
$JUHHDELOLW\VFDOH ř ř  
&RQVFLHQWLRXVQHVVVFDOH ř ř  
SVWDWLVWLFDOVLJQLğFDQFHW6WXGHQWĳVWHVW1QXPEHURIVXEMHFWV
6LJQLğFDQWEHWZHHQJURXSGLIIHUHQFHVDUHPDUNHGLQEROGSULQW
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TABLE 5.'LIIHUHQFHVLQ'5'([DQG67$,1(2)LYH)DFWRU,QYHQWRU\EHWZHHQKHDOWK\FRQWUROVXEMHFWVDQGDWKOHWHV
67$,1(2
)LYH)DFWRU
Inventory
VWHQVFDOH
DRD4 Ex3 0DLQ(IIHFWV$129$
Athletes
1 
 
&RQWURO
1 
 
s/l
1 
 
s/s
1 
 
l/l
1 
 
IXOOPRGHO 0DLQ(IIHFWV
)SYDOXH IDFWRU )SYDOXH ઐ2
power
DOID
 b
67$,67

řb

řb

řb

řb

řb
) 
S 
5 
LQWHUFHSW
) 
S 
.430 1.000
VSRUWFRQWURO
) 
S 
H 
'5'([
) 
S 
 
VSRUWFRQWURO 
['5'([
) 
S 
 
67$,&

řb

řb

řb

řb

řb
) 
S 
5 
LQWHUFHSW
) 
S 
 1.000
VSRUWFRQWURO
) 
S 
 
'5'([
) 
S 
 
VSRUWFRQWURO 
['5'([
) 
S 
 
1(2)),
1HXURWLFLVP 
VFDOH

řb

řb

řb

řb

řb
) 
S 
5 
LQWHUFHSW
) 
S 
.430 1.000
VSRUWFRQWURO
) 
S 
 
'5'([
) 
S 
 
VSRUWFRQWURO 
['5'([
) 
S 
 
1(2)),
([WUDYHUVLRQ 
VFDOH

řb

řb

řb

řb

řb
) 
S 
5 
LQWHUFHSW
) 
S 
 1.000
VSRUWFRQWURO
) 
S 
 
'5'([
) 
S 
 
VSRUWFRQWURO 
['5'([
) 
S 
 
1(2)),
2SHQQHVV 
VFDOH

řb

řb

řb

řb

řb
) 
S 
R2 
LQWHUFHSW
) 
S 
.528 1.000
VSRUWFRQWURO
) 
S 
.052 .981
'5'([
) 
S 
.025 
VSRUWFRQWURO 
['5'([
) 
S 
.033 .812
1(2)),
$JUHHDELOLW\ 
VFDOH

řb

řb

řb

řb

řb
) 
S 
5 
LQWHUFHSW
) 
S 
.548 1.000
VSRUWFRQWURO
) 
S 
 
'5'([
) 
S 
 
VSRUWFRQWURO 
['5'([
) 
S 
 
1(2)),
&RQVFLHQ-
tiousness/
VFDOH

řb

řb

řb

řb

řb
) 
S 
R2 
LQWHUFHSW
) 
S 
 1.000
VSRUWFRQWURO
) 
S 
.034 .892
'5'([
) 
S 
 
VSRUWFRQWURO 
['5'([
) 
S 
.027 .733
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DRD4 gene polymorphisms and personality traits
LQGHSHQGHQWVXEVFDOHVHDFKRIZKLFKFRQWDLQVVWDWHPHQWVRQH
;PHDVXUHVDQ[LHW\VWDWHDQGWKHRWKHU;PHDVXUHVDQDQ[-
LHW\WUDLW
Genetic analyses
)RUWKHJHQHWLFDVVD\VEORRGZDVFROOHFWHGLQWRWXEHVZLWK('7$
DQWLFRDJXODQW'DWD&ROOHFWLRQ*HQRPLF'1$IURPSHULSKHUDOEORRG
OHXNRF\WHVZDVH[WUDFWHGXVLQJD+LJK3XUH3RO\PHUDVH&KDLQ5HDF-
WLRQ3&57HPSODWH3UHSDUDWLRQH[WUDFWLRQNLW5RFKH'LDJQRVWLFV
0DQQKHLP*HUPDQ\7KHH[WUDFWLRQZDVSHUIRUPHGDFFRUGLQJWR
WKHPDQXIDFWXUHUĳVLQVWUXFWLRQV'1$VDPSOHZHUHVWRUHGDWŞ&IRU
IXUWKHUDQDO\VLV
7KHJHQRPLF'1$ZDVLVRODWHGIURPYHQRXVEORRGDFFRUGLQJWR
VWDQGDUGSURFHGXUHV6DPSOHVZHUHJHQRW\SHGXVLQJWKH3&5PHWK-
RG7KHDRD4JHQRW\SHVZHUHJURXSHGEDVHGRQWKHSUHVHQFHRIWKH
VKRUWļUHSHDWDQGORQJļUHSHDWYDULDQWV*HQRW\SLQJZDV
SHUIRUPHGXVLQJWKH3&59175PHWKRGXVLQJSULPHUV)*&*
$&7$&*7**7&7$&7&*5$**$&&&7&$7**&&
77*LQWKHğQDOYROXPHRIŝ/3&5PL[SHUUHDFWLRQZLWK
OQJJHQRPLF'1$SPRORISULPHUVP0.&OP0
7ULV+&OP00J&Oŝ0G$73G&73G773G*73DQGb8
RIWKH7DJSRO\PHUDVH&RQGLWLRQVIRUUHDFWLRQPLQRILQLWLDOGH-
QDWXUDWLRQLQŞ&F\FOLQJVRIGHQDWXUDWLRQLQŞ&PLQRI
SULPHUVK\EULGL]DWLRQLQŞ&DQGVRIHORQJDWLRQLQŞ&UH-
SHDWHGLQF\FOHVPLQRIğQDOHORQJDWLRQLQŞ&7KHDPSOLğHG
SURGXFWVZHUHYLVXDOL]HGXVLQJHWKLGLXPEURPLGHVWDLQHGJHOHOHF-
WURSKRUHVLVDJDURVHDQG89SKRWRJUDSK\7KHSURGXFWVUDQJHG
IURPESUHSHDWVWRUHSHDWV7KHSURGXFWVZHUH
GLYLGHGLQWRJURXSVVKRUWDOOHOHV6ļUHSHDWVDQGORQJDO-
OHOHVb/ļUHSHDWV
Statistical analysis
&RQFRUGDQFHEHWZHHQWKHJHQRW\SHIUHTXHQF\GLVWULEXWLRQDQG+DU-
G\:HLQEHUJHTXLOLEULXP+:(ZDVWHVWHGZLWKWKH+:(VRIWZDUH
KWWSZZZRHJHRUJVRIWZDUHKZHPUFDOFKWPOb>@DRD4 geno-
W\SHIUHTXHQFLHVEHWZHHQFRQWUROVXEMHFWVDQGFDVHVZHUHWHVWHG
XVLQJ&KLVTXDUHWHVW7KHUHODWLRQVKLSEHWZHHQ'5'YDULDQWJURXS
DVVLJQPHQWHOLWHDWKOHWHVYVFRQWUROVDQG1(2)LYH)DFWRU,QYHQ-
WRU\1(2)),RU67$,VWHQVFRUHVZHUHDQDO\]HGXVLQJ[IDFWR-
ULDO$129$7KH7XNH\+6'SRVWKRFWHVWVZHUHFRQGXFWHGWRGH-
WHUPLQHLIWKHLQWHUDFWLRQWHUPZDVVLJQLğFDQW$OOFRPSXWDWLRQVZHUH
SHUIRUPHGXVLQJ67$7,67,&$7LEFR6RIWZDUH,QF3DOR$OWR&$
86$IRU:LQGRZV0LFURVRIW&RUSRUDWLRQ5HGPRQG:$86$
5(68/76
7KHREVHUYHGDRD4([9175SRO\PRUSKLVPIUHTXHQFLHVGLGQRW
GLIIHUIURPH[SHFWDWLRQVEDVHGRQ+DUG\:HLQEHUJWKHRUHPQHLWKHU
LQWKHHOLWHDWKOHWHV7DEOHS QRULQWKHFRQWUROJURXS
7DEOHS 7KHUHZHUHQRVLJQLğFDQWGLIIHUHQFHVEHWZHHQ
FDVHVDQGFRQWUROVZLWKUHVSHFWWRJHQRW\SHVS DQGDOOHOHV
S 7DEOH
7KHUHVXOWVRI[IDFWRULDO$129$RIWKH1(2)LYH)DFWRU3HU-
VRQDOLW\,QYHQWRU\1(2)),DQGWKH6WDWH7UDLW$Q[LHW\,QYHQWRU\
67$,VWHQVFDOHVDUHVXPPDUL]HGLQ7DEOH:HIRXQGDVLJQLğFDQW
UHVXOWZKHQ FRPSDULQJ JURXSV HOLWH DWKOHWHV YV FRQWUROV IRU 
2SHQQHVV) S DQG&RQVFLHQWLRXVQHVV
) S DFFRXQWLQJ IRUDQGRI 
YDULDQFH UHVSHFWLYHO\ ,QDGGLWLRQ WR WKRVH ILQGLQJVZH IRXQG 
JURXS[DRD4 JHQRW\SH LQWHUDFWLRQV IRU2SHQQHVV )LJXUH
)  S  DQG &RQVFLHQWLRXVQHVV )LJXUH 
) S UHVSRQVLEOHIRUDQGSKHQR-
W\SLFYDULDWLRQUHVSHFWLYHO\3RVWKRFDQDO\VLVLVVKRZQLQ7DEOH
),*7KHJURXSHOLWHDWKOHWHVYVKHDOWK\FRQWUROV[DRD4([
SRO\PRUSKLVPLQWHUDFWLRQIRUWKH1(2)LYH)DFWRU,QYHQWRU\VFDOH
RI2SHQQHVV
),*7KHJURXSHOLWHDWKOHWHVYVKHDOWK\FRQWUROV[DRD4([
SRO\PRUSKLVPLQWHUDFWLRQIRUWKH1(2)LYH)DFWRU,QYHQWRU\VFDOH
RI&RQVFLHQWLRXVQHVV
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ZDVVLJQLğFDQWO\KLJKHULQWKHDWKOHWHVFRPSDUHGZLWKFRQWUROLQGL-
YLGXDOV\HWWKHGLIIHUHQFHZDVHYLGHQWRQO\LQFDUULHUVRIWKH66
JHQRW\SH,WLVQRWFOHDUZKHWKHUWKLVLVRQO\DVWDWLVWLFDOSKHQRPHQRQ
RUDUHĠHFWLRQRIWUXHELRORJLFDOLQWHUDFWLRQ7KHUHODWLRQVKLSEHWZHHQ
SHUVRQDOLW\DQGH[HUFLVHFDSDFLW\KDVORQJEHHQRILQWHUHVWWRVSRUW
SV\FKRORJLVWVb>@(OLWHDWKOHWHVFRPSHWLQJDWWKHQDWLRQDODQGLQ-
WHUQDWLRQDOOHYHOZHUHIRXQGWRKDYHORZHUOHYHOVRIQHXURWLFLVPWKDQ
QRQHOLWHDWKOHWHVZKHUHDVWKHOHYHORIFRQVFLHQWLRXVQHVVDQGDJUHH-
DEOHQHVVZDVKLJKHUb>@,QDQRWKHUVWXG\DWKOHWHVVFRUHGKLJKHU
WKDQQRQDWKOHWHVIRUFRQVFLHQWLRXVQHVVEXWRWKHUSHUVRQDOLW\WUDLWV
GLGQRWGLIIHUVLJQLğFDQWO\EHWZHHQWKHJURXSVb>@.7KXVDOWKRXJK
RXUVWXG\LVVLPLODUWRSUHYLRXVVWXGLHVZLWKUHVSHFWWRWKHDVVRFLDWLRQ
EHWZHHQ&RQVFLHQWLRXVQHVVDQGHOLWHVWDWXVLWLVQRWFOHDUZKHWKHU
WKH6DOOHOHOLQNHGWRKLJKHUVFRUHVRI&RQVFLHQWLRXVQHVVb>@SOD\V
DQ\UROHLQWKHREVHUYHGLQWHUDFWLRQSDWWHUQ
6WXGLHVLQYHVWLJDWLQJWKHDRD4YDULDQWVZLWKUHVSHFWWRSHUVRQDO-
LW\GLPHQVLRQVLQDVSHFLDOL]HGFRKRUWRIDWKOHWHVDUHVFDQWb>@
,Q7KRPVRQHWDOb>@ UHSRUWHGDVLJQLğFDQWDVVRFLDWLRQ
EHWZHHQWKH&7UVSRO\PRUSKLVPLQWKHSURPRWHU
region of the DRD4DQGVSRUWVSHFLğFVHQVDWLRQVHHNLQJLQDKLJKULVN
VSRUWSRSXODWLRQVNLHUVDQGVQRZERDUGHUV,QWHUHVWLQJO\DQRWKHU
VWXG\E\WKHVDPHDXWKRUVLQZKLFKğYHSRO\PRUSKLVPVZHUHLQYHV-
WLJDWHG7&7&*$&7ESGXSOLFD-
WLRQLQWKHSURPRWHUUHJLRQRIWKHDRD4LQDFRKRUWRIVNLHUVDQG
VQRZERDUGHUVIDLOHGWRUHSURGXFHWKHSUHYLRXVğQGLQJRIDVVRFLDWLRQ
EHWZHHQWKHDRD4DQGVHQVDWLRQVHHNLQJb>@,QDUHFHQWVWXG\
$EUDKDPVHWDOb>@LQYHVWLJDWHGDVVRFLDWLRQVRIDRD2bDQGbDRD4bJHQ-
RW\SHVZLWKFRQFXVVLRQVXVFHSWLELOLW\DQGSHUVRQDOLW\LQUXJE\SOD\-
HUV7KHDXWKRUVIRXQGWKHDVVRFLDWLRQEHWZHHQWKH&7DRD4 
YDULDQWDQGFRQFXVVLRQVXVFHSWLELOLW\DVZHOODVVRFLDOO\GHWDFKHG
EHKDYLRXU
&21&/86,216
(QJDJLQJLQKLJKULVNVSRUWHJVQRZERDUGLQJSDUDFKXWLQJPDUWLDO
DUWVPD\EHDVVRFLDWHGZLWKVHYHUDOSHUVRQDOLW\FKDUDFWHULVWLFV,Q
WKHSUHVHQWVWXG\ZHIRXQGDQLQWHUDFWLRQEHWZHHQWKHGRSDPLQH
'UHFHSWRUJHQH9175SRO\PRUSKLVPDQGDWKOHWLFVWDWXVLQWZR
PDMRU1(2)),IDFWRUV2SHQQHVVDQG&RQVFLHQWLRXVQHVV7KHDRD4 
H[RQSRO\PRUSKLVPPD\EHDVVRFLDWHGZLWKWKH1(22SHQQHVV
DQG&RQVFLHQWLRXVQHVVGRPDLQVLQPDUWLDODUWVDWKOHWHVWKHUHE\
PRGXODWLQJDWKOHWHVĳSUHGLVSRVLWLRQWRSDUWLFLSDWHLQKLJKULVNVSRUW
$VDPDMRULW\RISHUVRQDOLW\WUDLWVKDYHEHHQOLQNHGWRJHQHWLFIDFWRUV
EHKDYLRUDOJHQHWLFVWXGLHVDQGSHUVRQDOLW\JHQHWLFVUHSUHVHQWDQHZ
SURPLVLQJDUHDRIUHVHDUFKDLPHGDWREWDLQLQJDEHWWHUXQGHUVWDQGLQJ
RIDWKOHWLFPRWLYDWLRQDQGEHKDYLRU
$FNQRZOHGJPHQWV
7KHVWXG\ZDVVXSSRUWHGE\1DWLRQDO6FLHQFH&HQWUHRI3RODQG1R
802%1=
DISCUSSION 
,Q WKHSUHVHQW VWXG\ZHGHPRQVWUDWHGHOLWH VWDWXV LQFRPEDW
VSRUWVb[bDRD4JHQRW\SHLQWHUDFWLRQVLQWZRGRPDLQVRIWKHğYH
IDFWRUPRGHORISHUVRQDOLW\2SHQQHVVDQG&RQVFLHQWLRXVQHVV6SH-
FLğFDOO\2SHQQHVVGLIIHUHGEHWZHHQDDR4([9175JHQRW\SHV
EXWRQO\LQWKHHOLWHDWKOHWHVřYVřIRUWKH//
DQG6/JHQRW\SHUHVSHFWLYHO\S ZKHUHDV&RQVFLHQWLRXV-
QHVVDOWKRXJKQRWVWDWLVWLFDOO\GLIIHUHQWEHWZHHQDRD4JHQRW\SHV
LQERWKHOLWHDWKOHWHVDQGKHDOWK\FRQWUROVZDVVLJQLğFDQWO\KLJKHU
LQWKHHOLWHDWKOHWHVFRPSDUHGZLWKFRQWUROVHVSHFLDOO\LQWKH66
KRPR]\JRWHVřYVřS 
,QWZRLQGHSHQGHQWSDSHUVVKRZHGDQDVVRFLDWLRQEHWZHHQ
GRSDPLQHUJLFDOO\PRGXODWHGSHUVRQDOLW\WUDLWQRYHOW\VHHNLQJDQGWKH
DRD4JHQHb>@.7KHKLJKHUVFRUHVRIQRYHOW\VHHNLQJDVVHVVHG
E\7ULGLPHQVLRQDO3HUVRQDOLW\4XHVWLRQQDLUHZHUHIRXQGLQFDUULHUV
RIWKHUHSHDWDOOHOHDQGWKRVHğQGLQJVZHUHVXEVHTXHQWO\FRQğUPHG
E\RWKHUVb>@,QWHUHVWLQJO\LQWKHSUHVHQWVWXG\ZHIRXQGWKDW
WKHHOLWHFRPEDWDWKOHWHVKRPR]\JRXVIRUWKH/DOOHOHGHğQHGDVWKH
UHSHDWVRIDESVHJPHQWKDGVLJQLğFDQWO\ORZHU2SHQQHVV
VFRUHVFRPSDUHGZLWK6/KHWHUR]\JRWHV,WLVGLIğFXOWWRFRPSDUH
RXUğQGLQJVZLWKSUHYLRXVREVHUYDWLRQVDVZHGLGQRWDVVHVVWKH
QRYHOW\VHHNLQJQRUGLGZHSUHGLFWLWE\PHDQVRIFRUUHODWLRQPXO-
WLSOHUHJUHVVLRQPRGHOVEHWZHHQQRYHOW\VHHNLQJDQG1(2)),b>@
+RZHYHUJLYHQWKHOLQNEHWZHHQQRYHOW\VHHNLQJDQGRSHQQHVVWR
H[SHULHQFHDQGH[WUDYHUVLRQb>@RXUUHVXOWVPD\VHHPFRQWUDGLF-
WRU\WRSUHYLRXVğQGLQJVWKDWVXJJHVWDQDVVRFLDWLRQEHWZHHQQRY-
HOW\VHHNLQJDQGWKHORQJDOOHOHRIWKHDRD49175b>@2Q
WKHRWKHUKDQGWKHFRUUHODWLRQEHWZHHQQRYHOW\VHHNLQJDQG1(2(),
RSHQQHVVGRPDLQPD\QRWEHVWUDLJKWIRUZDUG$FFRUGLQJWR*RFïRZVND
et al.b>@ĵERWKRSHQQHVVDQGH[WUDYHUVLRQDUHOLQNHGWRQRYHOW\LQ
DXQLTXHZD\ZLWKHDFKRIWKHRWKHUWUDLWVH[SODLQLQJDVRPHZKDW
GLIIHUHQWSRUWLRQRIYDULDQFHLQQRYHOW\VHHNLQJEHKDYLRUĵ$OVRPDQ\
UHFHQWVWXGLHVKDYHQRWIRXQGDQ\DVVRFLDWLRQVEHWZHHQWKHDRD4 
H[RQSRO\PRUSKLVPDQGQRYHOW\VHHNLQJRUH[WUDYHUVLRQb>@. 
$UHFHQWPHWDDQDO\VLVRIVWXGLHVRIWKHDVVRFLDWLRQEHWZHHQWKH
DRD49175DQGDRD4SURPRWHUSRO\PRUSKLVP&7DQG
VHYHUDODSSURDFKUHODWHGWUDLWVLQFOXGLQJQRYHOW\VHHNLQJH[WUDYHUVLRQ
DQGLPSXOVLYLW\UHYHDOHGWKDWRQO\DSURPRWHUYDULDQWPD\EHDVVRFL-
DWHGZLWKQRYHOW\VHHNLQJDQGLPSXOVLYLW\b>@0RUHRYHULQDJH-
QRPHZLGHDVVRFLDWLRQVWXG\RIWKH))0RISHUVRQDOLW\WUDLWVLQ\RXQJ
.RUHDQZRPHQQRQHRIWKH1(2)),PDMRUIDFWRUVZHUHDVVRFLDWHG
ZLWKWKHDRD4JHQHb>@%HQMDPLQHWDOb>@UHSRUWHGWKDWWKH
SUHVHQFHRIWKHUHSHDWDOOHOHZDVDOVRDVVRFLDWHGZLWKORZHU1(2
&RQVFLHQWLRXVQHVVVFRUHV+RZHYHUVXEVHTXHQWVWXGLHVIDLOHGWR
FRQğUPWKLVLQLWLDOğQGLQJb>@0RUHRYHU 3DWHUVRQHWDOb>@
SRLQWHGRXWVRPHPHWKRGRORJLFDOĠDZVLQWKHRULJLQDODVVRFLDWLRQ
VWXGLHV,QWKHSUHVHQWVWXG\ZHGLGQRWğQGDQ\DRD49175JHQR-
W\SHGHSHQGHQWGLIHUHQFHVLQ1(2&RQVFLHQWLRXVQHVVVFRUHVLQWKH
HOLWHDWKOHWHVRUFRQWUROLQGLYLGXDOV+RZHYHUWKLVSHUVRQDOLW\GRPDLQ
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